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There are two independent molecules in the asymmetric unit 
of the title compound, C 19 H 19 N0 4 . The indole unit in each 
molecule is essentially planar, with mean deviations of 
0.017 (1) and 0.013 (1) A and forms dihedral angles of 
50.17 (7) and 26.05 (6)° with the phenyl ring. In the crystal, 
molecules are linked by weak C-H- ■ -it interactions. 



Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
7mm = 0.965, r maI = 0.977 

Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.134 

S = 1.05 

7421 reflections 



19234 measured reflections 
7421 independent reflections 
5286 reflections with / > 2o'(7) 
R<„, = 0.023 



440 parameters 

H-atom parameters constrained 
Ap max = 0.24 e A~ 3 
AAm n = -0.17 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl. Cg2, Cg3 and Cg4 are the centroids of the C20-C25 phenyl, C1-C6 
phenyl, C27-C32 phenyl and C12-C15/N1 pyrrole rings, respectively. 



D-H- - A 


D-H 


H- ■ A 


D- ■ A 


D-H- - A 


C5-H5- ■ Cgl 


0.93 


2.88 


3.6778 (7) 


145 


Clb-HlbA- ■ Cg2' 


0.96 


2.87 


3.7812 (9) 


158 


C17-H17C- ■ Cg3 a 


0.96 


2.90 


3.845 (1) 


167 


C26-H26.4---Cg4 iil 


0.96 


2.94 


3.7442 (8) 


141 


Symmetry codes: (i) — x - 


- 1, -y+ 1, -i - 


1- 1; (ii) x - 


1, y, z; (iii) x + 1, y, z 





Related literature 

For the antitumor activity of substituted indole compounds, 
see: Ziedan et al. (2010). For the crystal structures of related 
compounds, see: Butcher et al. (2006, 2007); Harrison et al. 
(2006); Hu et al. (2005). For the synthesis of 5-benzyloxy-7- 
bromo-lH-indole-2-carboxylic acid, see: Fresneda et a/.(2001). 




Experimental 

Crystal data 

C 19 H 19 N0 4 a = 7.622 (2) A 

M r = 325.35 b = 12.871 (4) A 

Triclinic, PI c = 16.928 (5) A 



Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg, 2008); software used to prepare material 
for publication: PLATON (Spek, 2009). 

This work was supported by the National Natural Science 
Foundation of China (grant No. 21072115) and Shandong 
Natural Science Foundation (grant No. ZR2011HM042). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LX2234). 
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Methyl 4-benzyloxy-7-methoxy-1 -methyl-1 H-indole-2-carboxylate 

Peng Wang, Hualu Xing, Yang Liu, Wencheng Xie and Guisen Zhao 

Comment 

Substituted indole derivatives have attracted much attention due to their biological properties such as antitumor activities 
(Ziedan et al. 2010). Recently, the crystal structures of methyl 5-halo-lH-indole-2-carboxylate analogues were reported 
(Butcher et al, 2006, 2007; Harrison et al, 2006). We report herein the crystal structure of the title compound. 

The asymmetric unit of the title compound is shown in Fig. 1 . There are two independent unique molecules [labelled A 
& B] in which the indole unit is essentially planar, with mean deviations of 0.017 (1) A for A and 0.013 (1) A for B, 
respectively, from the least-squares plane defined by the nine constituent atoms. The crystal packing is stabilized by weak 
intermolecular C— H— w interactions (Table 1 & Fig. 2, Cgl, Cg2, Cg3 and Cg4 are the centroids of C20-C25 pheny ring, 
C1-C6 pheny ring, C27-C32 pheny ring and C12-C15/N1 pyrrol ring, respectively. 

Experimental 

Amixture of 4-(benzyloxy)-7-bromo-l//-indole-2-carboxylic acid (Fresneda et al, 2001) (0.35 g, 1 mmol), Cul (0.19 g, 1 
mmol), CH 3 ONa (0.38 g, 7 mmol) in anhydrous CH 3 OH (2 ml) and DMF (4 ml) under N 2 atmosphere was heated to 
reflux for 5 h. After cooling to r.t, the mixture was poured into water (50 ml) and acidified with aq. HC1 (6 N) to pH 1-2. 
The precipitate was filtered, washed several times with water, dried under vacuum, and then dissolved in anhydrous 
DMF. NaH (0.04 g, 1.5 mmol) was added to the solution under 0 °C followed by dimethyl sulfate (0.19 g, 1.5 mmol). The 
mixture was stired at r.t. for 4 h, and then was poured into ice-cold water. The precipitate was filtered, washed several 
times with water, and further purified by column chromatography (10% EtOAc/ Petroleum ether) and recrystallization 
from 10% EtO Ac/Petroleum ether gave 0.21 g (64%) of white crystals. Crystals of X-ray diffraction quality were 
obtained by recrystallization from CH 2 Cl 2 /n-hexane mixture (4:1). 

Refinement 

All H atoms were placed geometrically and treated as riding on their parent atoms with C-H = 0.96 A (methyl) or 0.93 A 
(aromatic and methenyl), 0.82 A (hydroxyl) and (7 iS0 (H) = 1.2£/ eq (C or O). 

Computing details 

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT (Bruker, 2005); data reduction: SAINT (Bruker, 2005); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHEIXL97 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2008); software used to prepare material for 
publication: PLATON (Spek, 2009). 
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Figure 1 

The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level. H atoms are presented as small spheres of arbitrary radius. 




Figure 2 

A view of the C— H—7T interactions (dotted lines) in the crystal structure of the title compound. Cg denotes the ring 
centroids. [Symmetrycodes: (i) -x+1, -y+l, -z+1; (\i)x-\,y, z; (iii) x+1, y, z.] 
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Methyl 4-benzyloxy-7-methoxy-1 -methyl-1 H-indole-2-carboxylate 



Crystal data 

Ci 9 Hi 9 N0 4 
M r = 325.35 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.622 (2) A 
b= 12.871 (4) A 
c= 16.928 (5) A 
a = 93.831 (3)° 
,3= 100.158 (3)° 
7 = 93.456 (3)° 
V= 1626.6 (8) A 3 

Data collection 

Broker APEXII CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2005) 
T mm = 0.965, ^ = 0.977 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2o<P 2 )] = 0.044 

wR(F 1 ) = 0.134 

S = 1.05 

7421 reflections 

440 parameters 

0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Z = 4 

F(000) = 688 

D x = 1.329 Mgnr 3 

Melting point = 373.1-374.8 K 

Mo Ka radiation, 1 = 0.71069 A 

Cell parameters from 6012 reflections 

6= 2.5-27.2° 

/u = 0.09 mm" 1 

T=293 K 

Block, colourless 

0.38 x 0.36 x 0.25 mm 



19234 measured reflections 
742 1 independent reflections 
5286 reflections with / > 2e(I) 
R ml = 0.023 

$max 27.7 , $min 1.2 

h = -9^9 
it = -16^16 
/ = -21-»22 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/to 2 ^ 2 ) + (0.0655P) 2 + 0.21 16P] 

where P = (F a 2 + 2F c 2 )/3 
(A/a) max < 0.001 
Ap max = 0.24 e A" 3 
Ap miI1 = -0.17eA- 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 
Extinction coefficient: 0.0035 (9) 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two Is. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



u *iu 



CI 
HI 



0.3201 (2) 
0.2474 



0.71878 (13) 
0.6626 



0.71353 (9) 
0.7240 



0.0534 (4) 
0.064* 



Acta Cryst. (2012). E68, o2480 



sup-3 



supplementary materials 



L2 


A 1 T 1 £ SI \ 

0.3716 (3) 


A OrtATC /1 C\ 

0.80075 (15) 


A TT HO { 1 A\ 

0.77138 (10) 


A A/HjCT /C\ 

0.0667 (5) 


til 


A O 0 A A 

0.3344 


A 7AAO 

0. /992 


A OOAO 

0.8208 


A AOA* 
U.U8U^ 


C3 


r\ /I TT A /")\ 

0.4770 (3) 


0.88439 (14) 


0.75641 (11) 


0.0694 (5) 




U.J 1 13 




A ^OCC 

U. /y55 


U.Us3 T 


C4 


U.5321 (3) 


U. 88654 (14) 


a /oi 1 1 /in 
U. 68313 (11) 


A Az^CA /C\ 

U.U65U (5) 


T T A 

H4 


0.6029 


0.9436 


0.6727 


A AT O rfs 

0.078* 


C5 


A A OO ZO\ 

0.4826 (2) 


A O A /I /" A 

0.80460 (12) 


A /'OCCO / A \ 

0.62552 (9) 


A AC/1/1 

0.0544 (4) 


H5 


A CO 1 A 
0.5210 


0.8063 


A ZH£LA 
0.5 /64 


A AjCC* 

0.065^ 


Co 


a otca /: / 1 OA 
U.J / JDO (,1V) 


ATI A/1 A / 1 1 \ 

0. / 1944 (11) 


U.04U11 (o) 


A (\A A1 /"3A 

U.U445 (5 ) 


/-in 

C7 


A ") O /I /" /1\ 

0.3246 (2) 


A /" ^YT A T /1 ^\ 

0.62797 (12) 


A CTA1A ZO\ 

0.57930 (8) 


A A/I AO 

0.0493 (4) 


H /A 


0.42 1 j 


a coon 

U.582U 


(J. 5825 


A ACO* 

U.U59 V 


H7B 


0.2198 


0.5888 


0.5901 


A A C Ask 

0.059* 


Ls 


U./3533 yly) 


u.5yuoo (ii) 


A /inQO /o\ 

U.43 /8y (o) 


A A/1 OT ZO\ 

0.04J / (3) 


pa 


U.2426 (2) 


a /iocjo m\ 
U. 48538 (12) 


A A A AOT /A\ 

U.44U8 / (y) 


AAC11 

0.0511 (4) 


t in 

H9 


A O O /I "> 

0.2843 


A 1COA 

0.4582 


A A OCiH 

0.4897 


0.061* 


CIO 


a 1 cm /o\ 
0. 18 / / (2) 


A A 1 TOO /I 1 \ 

0.41 /22 (11) 


A IT 1 1 O AOA 

0.3 /112 (9) 


A ACAC / A\ 

0.0505 (4) 


T T 1 A 

H10 


A 1 A/TO 

0.1968 


A O A CA 

0.3459 


a in ac\ 

0.3749 


0.061* 


Cll 


0.12125 (19) 


A A COO 1 (A A\ 

0.45221 (10) 


A OOTQA /OA 

0.29 /80 (8) 


A A/1 OO /Q\ 

0.0423 (3) 


p 1 1 
Liz 


a 1 nine /1 t\ 

0.10795 (17) 


A CjCAAO /1A\ 

0.56092 (10) 


A O A A £L 1 ZO\ 

0.29461 (8) 


A AO O C /O \ 

0.0385 (3) 


pn 

C13 


A I /TOCC / 1 OA 

0.16855 (18) 


A /"T AA/I /1 A\ 

0.63004 (10) 


A O z^O A A ZO\ 

0.36340 (8) 


A AOAjC ZO\ 

0.0396 (3) 


p 1 A 

C14 


a i iino / 1 n\ 

0.14128 (19) 


A TO O O A / 1 1 \ 

0.73230 (11) 


A O yl A /I £ ZO\ 

0.34046 (8) 


0.0434 (3) 


T T 1 A 

H14 


A 1 /"AO 

0.1698 


A T AO A 

0.7939 


A O TO /I 

0.3734 


A AC O ± 

0.052* 


p 1 c 

C15 


A A£f AA /1 A\ 

0.06500 (19) 


A TOT O O / 1 1 \ 

0.72338 (11) 


A OzTAjCO ZO\ 

0.26068 (8) 


A A A OT /O \ 

0.0427 (3) 


C16 


A 1 AAA /"O \ 

0.1099 (3) 


AOOOOI / 1 0\ 

0.28331 (12) 


A OOAzTA /1A\ 

0.23069 (10) 


0.0602 (4) 


T T 1 z: A 


A TIT 1 

0.2371 


A O O 1 O 

0.2812 


A n A CA 

0.2450 


A AAA* 

0.090* 


H16B 


0.0687 


0.2469 


0.1787 


A AAA A 

0.090* 


H16C 


A AC") 

0.0536 


A O C AC 

0.2505 


a nfin 

0.2700 


A AAAsk 

0.090* 


PH 

CI / 


A A -1 "> O /^)\ 

— U.U428 (2) 


U.5 / / 15 (12) 


A 1C1CC ZO\ 

(J. 15155 (8) 


A AC1A ( A\ 

0.0530 (4) 


T T 1 *7 A 

H17A 


A A AO A 

0.0089 


A C AO 1 

0.5081 


A 1 A 1 C 

0.1415 


A ATA* 

0.079* 


H17B 


0.007 1 


0.6212 


0.1124 


A ATA * 

0.079* 


H17C 


-0.1700 


0.5764 


0.1478 


A AT A sk 

0.079* 


pi f) 

C18 


U.UU6 / (2) 


A OATTA /1 OA 

0.80 / /9 (12) 


A O 1 AO jC /A\ 

0.21026 (9) 


A A /I A/1 { A\ 

0.0494 (4) 


p 1 a 

ciy 


—0.0144 (4) 


A AO AC 1 / 1 A\ 

0.98951 (14) 


A O 1 AO A / 1 O \ 

0.21080 (13) 


A AA A O ZO\ 

0.0948 (8) 


T T 1 A A 

H19A 


A A") O C 

0.0385 


A AAOA 

0.9929 


A 1 /TTC 

0.1635 


A 1 A O * 

0.142* 


H19B 


0.0219 


1.0519 


0.2456 


0.142* 


H19C 


— U.1423 


(i ngii 

U.ye33 


A 1 OC C 

U.iy55 


A. 1 /I O * 


C20 


A OAA"7 /1\ 

0.8907 (2) 


A T O O /I O / 1 O \ 

0.78348 (12) 


0.49954 (9) 


A AC AO / A \ 

0.0503 (4) 


Hz (J 


A A ,4 A /I 

0.9494 


A "7000 
0. 1 111 


A C A 1 O 

0.5012 


A AjCA* 

0.060* 


Czl 


A A A C O 

0.9458 (2) 


A OZ"OA/1 / 1 O \ 

0.86294 (13) 


A C C O f~ C / A\ 

0.55865 (9) 


AACT1 / A \ 

0.0571 (4) 


TJO 1 

H21 


1 moo 
1.U398 


A Of If 

U.8545 


A £AA/1 

U.6004 


a A£n* 
U.U69* 


C22 


A O /"O A 

0.8629 (2) 


A AC/1A1 / 1 A \ 

0.95491 (14) 


A C C £ A O /1 A\ 

0.55648 (10) 


A A / A/' / A\ 

0.0606 (4) 


H22 


A AAA*5 
U.9UU3 


1 AAOT 
1.UU8 / 


A CA/TC 

U.5965 


U.U/3* 


PTl 

C23 


A hot/; /o't 

0. /236 (2) 


A A££ C "3 / 1 A\ 

U. 96653 (14) 


U. 49423 (11) 


U.U623 (4) 


H23 


0.6681 


1.0289 


0.4919 


0.075* 


C24 


0.6664 (2) 


0.88617 (13) 


0.43554(10) 


0.0567 (4) 


H24 


0.5714 


0.8945 


0.3943 


0.068* 


C25 


0.74889 (19) 


0.79327 (12) 


0.43736 (8) 


0.0463 (3) 


C26 


0.6865 (2) 


0.70257 (12) 


0.37704 (9) 


0.0519(4) 


H26A 


0.7848 


0.6594 


0.3727 


0.062* 



Acta Cryst. (2012). E68, o2480 



sup-4 



supplementary materials 



t n^n 

Hz6B 


0.5928 


A £LC A A 

0.6604 


A O A A A 

0.3944 


A A^O :k 

0.062* 




Cz / 


A C A HC\ ZO\ 

U.54/9 (2) 


0.66505 (lz) 


A O A AC O ZO\ 

(J. 241)38 (8) 


A A A /O A 

U.U466 (3) 




Cz5 


U.5495 (2) 


0.55956 (lz) 


A 0 A 0 £ 1 /'A\ 

U.24361 (9) 


A flCTT i A\ 

U.U32 / (4) 




Hzo 


A £A/1 O 

U.6U48 


A C010 

0.53z3 


A OAAC 
U.29U5 


A A£T * 

U.U63* 




Cz9 


A /10"A1 ZO\ 

U.4/U1 (2) 


A AC\'\ Af\ (11) 

0.49140 (lz) 


A 1 HHC\ 1 /A\ 
0.1 / /Ul (9) 


A ACOA / A\ 
U.U_>29 (4) 




t n a 

H29 


0.4747 


0.4199 


0.1811 


0.064* 




C3U 


A T Of O /0\ 

U.38:>8 (2) 


A flfOf / 1 1 \ 

0.5z5o5 (11) 


A 1 A£/1 1 /A\ 

U.1U641 (9) 


U.U4 /8 (3) 




C31 


U. 38111 (19) 


A /CO C AO / 1 1 \ 

0.6J503 (11) 


A 1 AO A 1 /C>\ 

U.1U291 (8) 


A A-IOO / r }\ 

U.U432 (3) 




C32 


0.46230 (19) 


ATAOA/1 (1 1\ 

0.70394 (ll) 


U. 16862 (8) 


U.U438 (3) 




C33 


A /IT) /I /I \ 

0.4334 (2) 


A OA/'An /1 i\ 

0.80607 (12) 


A 1 /I /" C O /A\ 

0.14658 (9) 


A A/IOI ZO\ 

0.0482 (3) 




T TO 1 

H33 


A A 1 

0.473 1 


0.8677 


A 1 lOI 

0.1782 


A AC O sfc 

0.058* 




C34 


All £1 /1\ 

0.336z (z) 


0./9/55 (11) 


A AjCAAA ZO\ 

0.06999 (5) 


A A A iZlZ /O A 

0.0466 (3) 




C35 


0.3145 (3) 


A 1C/IC1 /i i\ 

0.35453 (13) 


A A/I1CA /1 1\ 

0.04259 (11) 


A AjC/CO /C\ 

0.0668 (5) 




T TO C A 

H35A 


a /in/ - 

0.4376 


A O O O O 

0.3388 


A AC O A 

0.0539 


A 1 AAA 

0.100* 




H35B 


0.2579 


0.3197 


A A A Ol 

-0.0082 


A 1 AAA 

0.100* 




H35C 


A 1 C A n 

0.Z549 


A 0 O 1 1 

0.33 1 1 


A AO A 0 

0.0o43 


A 1 AA* 

0.100* 




C36 


A 1 A 1 A /0\ 
0. 1V10 (3 ) 


0.651Z6 (14) 


a ao inn (A (\\ 
— 0.032W (10) 


0.0663 (5) 




T TO A 

H36A 


A 1 A OO 

0.2483 


A C AC O 

0.5958 


-0.0566 


A AAA* 

0.099* 




H36B 


0.1735 


0.7054 


-0.0693 


A AAA* 

0.099* 




H36C 


A ATI /I 

0.0774 


0.6248 


A A1 1 "7 

-0.0227 


A AAA* 

0.099* 




C3 / 


a ito^ /i\ 
0.Z /3 / (z) 


A OOO^O i 1 OA 
U.88202 (lz) 


A AO 110 /G\ 

U.U2112 (9) 


A AC 1 Q / A \ 

0.05 1 o (4) 




pin 

C38 


A rj^QC. /OX 

O.zooo (3) 


1 A^^^ A /1 A \ 

l.Uoo34 (14) 


A AO 11/1 /1 ^\ 

U.U2114 (13) 


A AOAO /r\ 

O.OsOo (6) 




T to O A 

H38A 


a o mi 

0.3072 


1.0631 


A AO AA 

— 0.U299 


A 1 1 1 A 

O.lzl* 




H38B 


0.3z4z 


1 1 no 
l.lz /5 


a ncn 
U.U533 


A 111* 

O.lzl* 




H38C 


A 1/111 

U. 141 1 


i.06oy 


A A 1 oo 
U.U128 


A 1 1 1 * 

U.lzl^ 




Nl 


A A/l/l/^^ /1 f\ 

0.04466 (15) 


A £. 1 AO A / A \ 

0.61930 (9) 


A O O 1 OO ( £\ 

U. 23 182 (6) 


A A A AO /O \ 

0.0408 (3) 




XTO 

N2 


0.30332 (16) 


a /rni c o /a\ 

0.69353 (9) 


U.U4256 (7) 


A A/|/"1 /1\ 

0.0461 (3) 




Ul 


A O OO"/C0 n c\ 

U.28 /o3 (15) 


A jC/C A OO /0\ 

0.664oZ (5) 


A C A 1 A£ i £\ 

U.3U1U6 (o) 


U.U338 (3) 




U2 


U.U0303 (1_>) 


a oqo'7/: /"7\ 

0.355/6 ( /) 


A OOOOT ( 

U.ZZaZ /(b) 


A AC H rt\ 

U.U5 1/(3) 






u.udj i o \ iy ) 


0 708^0 fQ^ 
u. / voj7 ^ 




0 D7ZL0 fd\ 




04 


0.0436 (2) 


0.90008 (8) 


0.25245 (7) 


0.0729 (4) 




05 


0.62046 (16) 


0.73933 (8) 


0.30083 (6) 


0.0570 (3) 




06 


0.30467 (18) 


0.46313 (9) 


0.03939 (7) 


0.0664 (3) 




07 


0.1933 (2) 


0.87380 (10) 


-0.04683 (7) 


0.0833 (4) 




08 


0.31871 (19) 


0.97476 (9) 


0.06225 (7) 


0.0706 (4) 




Atomic displacement parameters (A 2 ) 




U n IP 


U 33 


U u 




U 23 


CI 


0.0610 (9) 0.0577 (9) 


0.0429 (8) 


0.0109 (7) 


0.0091 (7) 


0.0090 (7) 


C2 


0.0911 (13) 0.0698 (12) 


0.0413 (9) 


0.0209 (10) 


0.0138(8) 


0.0030 (8) 


C3 


0.0982 (14) 0.0530 (10) 


0.0510(10) 


0.0162(10) 


-0.0025 (9) 


-0.0069 (8) 


C4 


0.0822 (12) 0.0496 (9) 


0.0588 (10) 


0.0031 (8) 


-0.0005 (9) 


0.0087 (8) 


C5 


0.0671 (10) 0.0535 (9) 


0.0430 (8) 


0.0084 (8) 


0.0074 (7) 


0.0098 (7) 


C6 


0.0488 (8) 0.0478 (8) 


0.0353 (7) 


0.0145 (6) 


-0.0011 (6) 


0.0094 (6) 


C7 


0.0604(9) 0.0511 (9) 


0.0346 (7) 


0.0122 (7) 


-0.0008 (6) 


0.0093 (6) 


C8 


0.0506 (8) 0.0450 (8) 


0.0334 (7) 


0.0081 (6) 


0.0000 (6) 


0.0049 (6) 


C9 


0.0663 (10) 0.0472 (8) 


0.0381 (7) 


0.0113 (7) 


-0.0010 (7) 


0.0117(6) 


CIO 


0.0667 (10) 0.0371 (7) 


0.0470 (8) 


0.0084 (7) 


0.0042 (7) 


0.0098 (6) 


Cll 


0.0480 (8) 0.0365 (7) 


0.0406 (7) 


0.0024 (6) 


0.0039 (6) 


0.0033 (6) 
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C12 


0.0411 (/) 


A AT OA /TA 

0.0389 (/) 


A AT A T /TA 

0.034 / (/) 


A AACA /C\ 

0.0050 (5) 


A AAT7 /C\ 

O.OOz/ (5) 


A AA/C /C\ 

0.0065 (5) 


C13 


A A/1 /it /T\ 

(J. 044/ (/J 


A AT OA /TA 

0.0389 (/) 


A AT A A /TA 

0.0340 (/) 


A AA A O 

0.0045 (6) 


A AA1 1 /C\ 

0.00Z1 (5) 


A AAC A /CA 

0.0054 (5) 


(~* 1 A 

C14 


A ncci /o\ 
0.0553 (8) 


A ATT/1 /TA 

0.03 /4 (/) 


A AT C 1 /TA 

0.0552 (/) 


A AACT ( C\ 

0.005 / (6) 


A AAA/i 

0.0006 (6) 


A AAT") //;\ 

0.0032 (6) 


pi r 
CI j 


U.UMo (8) 


0.0382 (/) 


A AO. C. C /TA 

0.0365 (/) 


A AACA ( C\ 

0.0050 (6) 


A AA1 n ( £\ 

0.001 / (6) 


A AA/1 O (£\ 

0.0048 (6) 


C16 


a AO in pi i\ 
0.0812 (12) 


A f\A AA /OA 

0.0400 (5 ) 


A Af 7Q /I A\ 

0.05 /o (10) 


A p\1 AT /0\ 

0.010 / (5 ) 


A AAT T ZO\ 
0.00 15 (5 ) 


O.OOOz (/) 


pn 


A A/CAO /1 AA 

0.0698 (10) 


A A/171 /AA 

0.04 /Z (9) 


A AT c 0 in \ 
0.0555 (/) 


A AA A C iH\ 

0.0045 ( /) 


a aa/: 1 sn\ 
—0.0061 (/) 


A AAA1 //C\ 

O.OOOz (6) 


C18 


A A/T/l /I / 1 A\ 

0.0644 (10) 


A A/I 1 /I /OA 

0.0424 (5) 


A A1 07 ZO\ 
0.055 / (5) 


A AA£A (H\ 

0.0060 (/) 


A AAA/1 SH\ 

—0.0004 (/) 


A AAT/1 

0.00/4 (6) 


pin 

ci9 


a 1 co /ta 
0.158 (2) 


A A /I C A / 1 A A 

0.0454 (10) 


A A*71 C / 1 T \ 

0.0/Z5 (15) 


A AO A *7 /n) 

0.0z4 / (Iz) 


A A1T/C PI T\ 

—0.0136 (13) 


A A 1 T A /A\ 

0.01 /4 (9) 


phi 

C20 


Pi act/: /a\ 

0.0556 [y ) 


0.055 / (9) 


A A/1 1 1 {Q\ 

0.0411 (5) 


A AAAA (H\ 
0.0099 ( /) 


A AA'") T 

0.00Z5 (0) 


A A11C /T\ 

0.01Z5 ( /) 


pi i 
C21 


A A/CAT /1 AA 

0.060 / (10) 


A APPfl p| 1 \ 

0.0669 (11) 


A A A AA /0^ 

0.0409 (5j 


A AAT H /0^ 

0.0056 (5) 


A AA1 1 fH\ 

-0.0011 (/) 


A A1 1 /I /T\ 

0.0114 (/) 


PTT 

C22 


A AT) 1 /in 

0.0/21 (11) 


A ACOT / 1 A A 

0.055 / (10) 


A A/1A/1 /n\ 
0.0494 (9) 


A AAAA fQ\ 

—0.0009 (8) 


A AAAT SQ\ 

0.0093 (8) 


A AAT A ZO\ 

0.0050 (8) 


PIT 

C23 


A A/ AO / 1 1 A 

0.0698 (ii) 


A AC A A / 1 A A 

0.0544 (10) 


A AjC /I C / 1 1 \ 

0.0645 (11) 


A A 1 A 1 ZO\ 

0.0141 (8) 


A A 1 1 T /AA 

0.011 / (9) 


A AAAT ZO\ 

0.009 / (8) 


poj 
C24 


A Af T/T /AA 

0.0556 (V) 


A f\£. 1 n / 1 A A 

0.061 / (10) 


Pi PiCI c /o\ 
0.0535 (9) 


A A 1 A 0 /Q\ 
0.014Z (5 ) 


A AAAT /T\ 

—0.000 / ( /) 


A. A 1 T A /0\ 

0.0139 (8) 


pit 
C25 


A A/1 OC /OA 

0.0485 (8) 


A AC AH /A A 

0.054/ (9) 


a at £.n fn\ 
0.036/ (/) 


A AACO fH\ 

0.0058 (/) 


A AA/iA { £\ 

0.0060 (6) 


A A 1 1 C 

0.01Z5 (6) 


pi / 
L26 


A ACT 1 

0.0571 (9) 


A AC/CA /A\ 

0.0560 (9) 


A A A A A ZO\ 

0.0404 (5) 


0.0066 (7) 


A A A 1 A i £\ 

-0.0019 (6) 


A A 1 A £L C~l\ 

0.0146 (7) 


p^7 

Cz/ 


A AC 1 1 /OA 

0.U513 (8) 


A A/1 A A /OA 

0.0490 (5) 


A AT TT /T\ 
0.03 /3 (/) 


A AA/1 A 

0.0040 (6) 


A AAAO i £i\ 

0.0005 (6) 


A AATA //T\ 

0.00 /0 (6) 


pno 

Czo 


A A/T 1 1 /fl\ 

0.0612 (V) 


A AC 1 O /OA 

0.05 iz (9) 


A A/1 T A / 0\ 

0.0459 (0 ) 


0.00 /6 ( /) 


A AAAf (n\ 

—0.0005 (/) 


A A1 /IO /T\ 

0.0148 ( /) 


poo 
C29 


A f\£L1 A /1 A A 

0.0634 (10) 


A A/1 1 1 /OA 

0.0421 (5) 


A ACT7 /A\ 

0.05Z/ (9) 


0.0066 ( /) 


A AACA (1\ 

0.0050 ( /) 


A A1 AO /T\ 

0.0108 (/) 


P T A 

C30 


A AC T A /AA 

0.0539 (9) 


A A A 1 £. /OA 

0.0416 (5) 


A Alff ZO\ 

0.0455 (5) 


A AAOA i £L\ 

0.0029 (6) 


A AAT A 

0.0030 (6) 


A AA A A //^\ 

0.0040 (6) 


pt i 
C31 


A A/1 zc/: /oa 
0.0466 (5) 


A A/1 A 1 /OA 

0.0441 (5) 


A AT O 1 fH\ 

0.0381 (/) 


A AA/1A ( C\ 

0.0040 (6) 


A AAT A 

0.0039 (6) 


A AATT ( C\ 
0.00 / / (6) 


pn 
C52 


A A/1 O 1 /OA 

0.0451 (8) 


(\ A/1 t t /oa 

0.045 / (5) 


A AT Q/Z /n\ 

0.0586 ( /) 


A AAT A ( £\ 
0.0059 (6) 


0.005Z (6) 


A A ATI ( £\ 
0.00 11 (6) 


C33 


A ACA*7 /AA 

0.059 / (9) 


A A/1 1 A /OA 

0.0419 (5) 


a Aom fn\ 
0.039/ (/) 


A AAO A (H\ 
0.0034 (/) 


A AA1 1 f£L\ 

—0.0011 (6) 


A AAC 1 (£\ 

0.0051 (6) 


PT /I 

C34 


0.0563 (9) 


A A A OA ZO\ 

0.0429 (5) 


a at on sn\ 

0.0387 (7) 


0.0060 (6) 


A AA 1 T / £\ 

0.0013 (6) 


A AACO ( £\ 

0.0058 (6) 


PTf 

C55 


A AOA/I /1 1A 

0.0504 (12) 


A A/1 O 1 /AA 

0.0481 (9) 


a nz"TC /1 1 \ 
0.06/5 (11) 


A AA^T ZO\ 

0.0063 (5) 


A AAT A /AA 

0.0030 (9) 


A AAA1 ZO\ 

O.OOOz (8) 


C56 


a ncin /1 1\ 
0.0539 (12) 


0.056/ (10) 


0.04 /0 (9) 


—0.0044 (9) 


A A1 /T 1 /OA 

—0.0161 (0) 


A f\(\A O /0\ 

0.0045 (8) 


PT T 

C3 / 


A A/C/O /1 AA 

0.0665 (10) 


A A AH A /A A 

0.04 /0 (9) 


A AT AC SO\ 

0.0595 (5) 


A AAAT /*7A 

0.0093 (/) 


A AAAO /T\ 
0.0008 ( /) 


A AA/1 //C\ 

0.0062 (6) 


PT O 

C38 


A 1 1 AT / 1 jCA 

0.1103 (16) 


A A A H A / 1 A\ 

0.0470 (10) 


A A "7 AO / 1 T \ 

0.0798 (13) 


A A 1 A A / 1 A\ 

0.0149 (10) 


A AA/1 /1 1\ 

— 0.006Z (lz) 


A A1A1 /A\ 

0.0201 (9) 


JN1 


A A A A 1 /TA 

0.0491 (/) 


A ATTT { C\ 

0.03 / / (6) 


A AT T 1 f£ \ 

0.035Z (6) 


A AATT /CA 
0.003 / (5) 


A AAA1 /C\ 

0.0001 (5) 


A AA/1 A /C\ 

0.0040 (5) 


JNz 


A AfC/; /T\ 

0.0556 ( /) 


0.0452 ( /) 


n at/:t 
0.0565 (6) 


a p\A/i 1 /c^ 
0.0041 (5) 


A AA 1 c /c^ 
—0.0015 (5) 


n nnA q /c^ 
0.0048 (5) 




A ATOT P7\ 

0.0787 (7) 


A A A n //A 

0.0457 (6) 


A AT 1 A /C\ 

0.0319 (5) 


A AAO£ /f \ 

0.0086 (5) 


A AA/A /C\ 

—0.0060 (5) 


A AAC T / A\ 

0.0053 (4) 


Oz 


A AT 1 "5 /TA 

0.0713 (7) 


A AT /r\ 

0.0362 (5) 


A A A T £ ( £\ 

0.0436 (6) 


A A A A A /C\ 

0.0049 (5) 


A AAAT /C\ 

-0.0003 (5) 


A AAAO / A \ 

0.0008 (4) 






A A^A <1\ 


U.U4JO ) 




—A A9A6 ^^"1 


A A1 A4 


04 


0.1233 (11) 


0.0381 (6) 


0.0489 (6) 


0.0168 (6) 


-0.0125 (7) 


0.0074 (5) 


05 


0.0752 (7) 


0.0518 (6) 


0.0374 (5) 


0.0025 (5) 


-0.0093 (5) 


0.0096 (5) 


06 


0.0916 (9) 


0.0459 (6) 


0.0536 (7) 


0.0038 (6) 


-0.0079 (6) 


0.0012 (5) 


07 


0.1312(12) 


0.0600 (8) 


0.0467 (7) 


0.0181 (8) 


-0.0221 (7) 


0.0085 (6) 


08 


0.1054(10) 


0.0435 (6) 


0.0539 (7) 


0.0109 (6) 


-0.0138 (6) 


0.0084 (5) 



Geometric parameters (A, °) 



CI— C2 


1.379 (2) 


C20— C21 


1.374 (2) 


CI— C6 


1.382 (2) 


C20— C25 


1.388 (2) 


CI— HI 


0.9300 


C20— H20 


0.9300 


C2— C3 


1.368 (3) 


C21— C22 


1.375 (2) 


C2— H2 


0.9300 


C21— H21 


0.9300 


C3— C4 


1.380 (3) 


C22— C23 


1.380 (2) 


C3— H3 


0.9300 


C22— H22 


0.9300 


C4— C5 


1.375 (2) 


C23— C24 


1.379 (2) 


C4— H4 


0.9300 


C23— H23 


0.9300 


C5— C6 


1.388 (2) 


C24— C25 


1.384 (2) 
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C5 — H5 


r\ r\ -~y A A 

0.9300 


C6 — C7 


1.496 (2) 


C7 — Ol 


1.4236 (16) 


C7 — H7A 


A A T A A 

0.9700 


p "7 TTTT1 

C7 — H7B 


A AT A A 

0.9700 


C8 — C9 


1 1/1 /ON 

1.363 (2) 


C8 — 01 


1.3715 (17) 


C8 — C13 


1.4129 (18) 


/-in p i r\ 

C9 — CIO 


1 /1AO /"0\ 

1.408 (2) 


C9 — H9 


0.9300 


CIO — Cll 


1.371 (2) 


p i n T T 1 A 

CIO — H10 


A AO A A 

0.9300 


1 1 /~vo 

Cll — 02 


1.3732 (16) 


Cll — C12 


l .4129 (19) 


C12 — Nl 


1 1 TTO / 1 \ 

1.3772 (16) 


C12 — C13 


1 /i a oo / 1 o\ 

1.4082 (18) 


pi o p i /i 

C13 — C14 


1 A 1 "5 A: / 1 A \ 

1.4139 (19) 


C14 — C15 


1 O /""TO / 1 A\ 

1.3672 (19) 


f * 1 A TT1 /I 

Cl4 — Hl4 


A AO AA 

0.9300 


Cl5 — Nl 


1 1 O C A / 1 T\ 

1.3850 (17) 


C 1 5 — C 1 8 


1.4679 (19) 


C16 — 02 


1 ,1 1 A /" /I 0\ 

1.4196 (18) 


Pi 1 y TTI /~ A 

C16 — H16A 


0.9600 


p i /-- t t 1 /" r> 

C16 — H16B 


0.9600 


C16 — H16C 


a az:aa 

0.9600 


C17 — Nl 


1.4551 (17) 


1~\ 1 T T T 1 T A 

Cl7 — H17A 


0.9600 


pi i ^7 T T 1 TTI 

C17 — H17B 


0.9600 


/in T T 1 TP 

C17 — H17C 


A APAA 

0.9600 


CI 8— 03 


1.2005 (18) 


CI 8— 04 


1.3325 (18) 


ri 1 n Pi yl 

C19 — 04 


1 A A 1 /0\ 

1.441 (2) 


P 1 /\ TJ1 A » 

C19 — H19A 


A fl/'AA 

0.9600 


C19 — H19B 


0.9600 


p a r\ T T 1 ap 

C19 — H19C 


0.9600 


p /-» p \ p s~ 

C2 — CI — Co 


120.56 (16) 


P /-» f "• -1 TTI 

C2 — CI — HI 


119.7 


C6 — CI — HI 


119.7 


C3 — C2 — CI 


120.31 (16) 


PIO pi /"» TT^ 

C3 — C2 — H2 


119.8 


CI — C2 — H2 


119.8 


C2 — C3 — C4 


1 19.77 (17) 


r^^i tt") 

C2 — Ci — H3 


1 OA 1 

120.1 


C4— C3— H3 


120.1 


C5— C4— C3 


120.18(17) 


C5— C4— H4 


119.9 


C3— C4— H4 


119.9 


C4— C5— C6 


120.49 (15) 



p -> /I TTO /I 

C24 — H24 


A AO AA 

0.9300 


f ~"~) r p o /_ 

C25 — C26 


1 AC\C ZO\ 

1.495 (2) 


C26 — 05 


1.4222 (17) 


PO £ t TI £ A 

C26 — H26A 


A AT A A 

0.9700 


p O £ TTOz^T"! 

C26 — H26B 


A A "7 A A 

0.9700 


An poo 

C27 — C28 


1 Oz^O /o\ 

1.363 (2) 


POT f~\C 

C27 — 05 


1 O /~ Z' 1 /I T\ 

1.3661 (17) 


POT po o 

C27 — L32 


1 /i 1 /i A /1 AA 

1.4144 (19) 


C28 — L29 


1 /IA/1 ZO\ 

1 .404 (2) 


C28 — H28 


A AO AA 

0.9300 


PAA POA 

C29 — C30 


1.368 (2) 


p -> (\ TTOA 

C29 — H29 


A AO AA 

0.9300 


p o a Pi/: 

C30 — Do 


1.3 /5z (18) 


P -> /A PI 1 

C30 — C31 


1.413 (2) 


p o i TvTO 

C31 — N2 


1 O O AO / 1 0\ 

1.3802 (18) 


p O 1 PT O 

C31 — L32 


1 /I AO O / 1 A\ 

1.4022 (19) 


PO pi') 

C32 — C33 


1 /I 1 A /0\ 

1.410 (2) 


C33 — C34 


1 O z' A ZO\ 

1.369 (2) 


P •"> O T TI 1 

C33 — H33 


A AO A A 

0.9300 


C34 — N2 


1 O OAT / 1 0\ 

1.3807 (18) 


C34 — C3 / 


1 A £. O ZO\ 

1.468 (2) 


PO C / \ / 

C35 — 06 


1 /I A A ZO\ 

1.409 (2) 


P •"> C TTTf A 

C35 — H35A 


0.9600 


p O C TTI cn 

C35 — H35B 


A A/CAA 

0.9600 


C33 — H3jC 


A A/TAA 
0.9600 


C36 — N2 


1 A C A 1 / 1 A\ 

1.4591 (19) 


P O £. T TO /" A 

C36 — H36A 


0.9600 


p O /" T TO /"_ D 

C36 — H36B 


A A/CAA 

0.9600 


C36 — H36C 


A A^AA 

0.9600 


C37— 07 


1.1986 (18) 


C37— 08 


1.3287 (18) 


PO p,o 

C38 — U8 


1.446 (2) 


PO T TT O A 

C38 — H3oA 


A AZTAA 

0.9600 


C38 — H38B 


0.9600 


/t)0 T TO O P 

C38 — H38C 


A A/CAA 

0.9600 


P, i poo rn 

C21 — L22 — C23 


119.26 (16) 


PO 1 POO TTOO 

C21 — L22 — H22 


1 OA A 

120.4 


POO POO TTOO 

C23 — C22 — H22 


120.4 


PO A POO POO 

C24 — C23 — C22 


1 OA O O / 1 Pv 

120.38 (16) 


/"'O/l p -\ "> TTOO 

C24 — C23 — H23 


1 1 A O 

119.8 


/"'OO TTOO 

C22 — C23 — H23 


1 1 A O 

119.8 


POO PO A POC 

C23 — C24 — C25 


1 OA TO / 1 C\ 

120.72 (15) 


rill TJO A 

Czj — Cz4 — H24 


1 1 ft a 
119.6 


C25— C24— H24 


119.6 


C24— C25— C20 


118.19(14) 


C24— C25— C26 


122.53 (13) 


C20— C25— C26 


119.24(14) 


05— C26— C25 


109.67(12) 
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/~1 A S~~1 £ TTf 

C4 — C5 — H5 


119.8 


C6 — C5 — H5 


119.8 


CI — C6 — C5 


110 /1 <\ 

1 18.69 (14) 


p i p / /in 

CI — Co — C7 


i i A O £ / 1 A\ 

119.86 (14) 


C5 — C6 — C7 
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Hydrogen-bond geometry (A, °) 










Cgl, Cg2, Cg3 and Cg4 are the centroids of the C20-C25 phenyl ring 
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Symmetry codes: (i) -x+l, -y+i, -z+1; (ii)x-l,j>, z; (iii)x+l,y, z. 
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